Atmospheric particulate matter in two size fractions 2.5-10 μm and ≤ 2.5 μm were collected on nuclepore polycarbonate filter papers and were analyzed for elements using NAA and EDXRF.
INTRODUCTION
recommended limits of WHO and US EPA (Sadasivan and Negi, 1990; Gupta and Kumar, 2006) . Particulate matters (PM) are small solid or liquid particles suspended in ambient air.
The term PM10 refers to fine particles or droplets that are 10 microns or less in aerodynamic diameter (Xu et al, 2008) .
Historically, the association between PM 10 and mortality has been manifested in many air pollution episodes and it has been shown by Deterioration of air quality is a major problem faced by millions of urban Indians.
Most Indian cities are highly polluted with a i r b o r n e p a r t i c u l a t e m a t t e r a n d h a v e concentrations that are well above the * Corresponding author. Fax: + 91-022-25505313 E-mail address: ggp@barc.gov.in many epidemiological studies (Pope et al., 1995) . High concentrations of PM 2.5 and PM 10 particles (that is particles with aerodynamic diameters of 2.5 and 10 μm and less) in the atmosphere have been shown to have significant impacts on human health in major urban areas around the world (Dockery, 1993) and several reports revealed significant correlations between particulate matter levels and increased respiratory and cardiovascular diseases, and mortality (Pope et al., 2002; Almeida et al., 2005) . Particles are introduced into the atmosphere from a variety of anthropogenic activities and natural sources (Miranda and Thomaz, 2008) . There are several types of multivariate receptor models used in the source apportionment studies (Henry et al., 1984) . 
MATERIALS AND METHODS

Sampling
The Gent stacked filter unit sampler 
Sample analysis
Multielemental analysis of filter samples was performed by EDXRF and INAA. The samples were first analysed for Si, S, Ca, Ti and Pb using EDXRF (Negi et al., 2002) followed by the analysis of Zn, Fe, Co, Na, K, Sb, Cr, and Sc using neutron activation analysis. Suitable thin film standards were used for the calibration of EDXRF system. In case of NAA, elemental concentrations were obtained by following the comparative method of analysis that is by the co irradiation of the samples and the standards together.
Statistical Analysis: Factor Analysis -Multi Linear Regression model
Over the last two decades, multivariate analysis has been widely used to identify sources of ambient particles. In this study to identify and estimate the possible sources of coarse and fine size particles, PCA was applied (Srivastava et al., 2008) . The main objective of PCA is to reduce a large number of variables to a smaller set of factors that retain most of the information in the original data set (Hopke, 1985; Marcazzan et al., 2003) and this property of multivariate PCA method has also been explained by Karar et al. (2007) .
In PCA, a set of multiple correlated variables is replaced by a small number of independent variables by orthogonal transformations (Salvador et al., 2003) . The FA model used in this study is expressed as a bilinear model.
Where C it is the standardized value of concentration of ith species for tth sample, S jt is the factor score of the jth common factor for tth sample, L ij is the factor loading of the ith species of the jth source and E it is the residual of ith species in the tth sample not accounted by the j sources or factors (Negi et al., 1998 , Kumar et al., 2001 ). The 'absolute zero' PC score (APCS) has been evaluated by adding an extra sample wherein all the elemental concentrations are zero. Because the PCA results are based on standardized data, the true zero for each factor score should be calculated
The rescaled scores are known as APCS. 
RESULTS AND DISCUSSION
Concentration levels of particulate matter
The daily average mass concentrations of coarse (PM 2. 
Source identification using Principal
Component Analysis
The results of elemental concentrations obtained in PM 2.5-10 and PM 2.5 and their standard deviation are presented in Table 2 .
The mean values presented in Table 2 are obtained from a data set of 84 samples. Accepted, August 14, 2008 
